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MINISTRY OF THE ENVIRONMENT 



TOWN OF SMITHS FALLS 
GASOLINE CONTAMINATION OF PRIVATE WELL SUPPLIES 



INTRODUCTION 

In response to a request from Mr, T. Dafoe, 
Industrial Wastes Branch, an investigation was conducted 
by the Water Quantity Branch to determine the cause o£ 
gasoline contamination o£ a number of private well 
supplies south-west of the Town of Smiths Falls. 

Background 

Petroleum product tastes and odours have been 
a problem in private well supplies in the study area for 
a number of years. In September, 1962, the Division of 
Water Resources, OWRC, reported on phenol contamination of 
ground water in the area. It was noted at that time "that 
phenols in the water in this area were not a new problem 
but one which had occurred before". The report concluded 
that (1) because of thin overburden conditions on a 
fractured bedrock aquifer, surface drainage is able to 
enter the aquifer easily, (2) the phenols have resulted 
from dtsnpage, leakage and spillage of petroleum products 
in the area, but because of the number of possible sources 
of contamination in the area (six gasoline stations, a 
gasoline bulk storage plant, a trucking firm which 
services its own equipment on the premises and a 
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construction company which services its own equipment and 
stores its own gasoline) , it was difficult to determine 
which of these outlets was the source of the contamination, 

A number of complaints of petroleum product 
tastes and odours in local well waters were received by 
the OWRC since the 1962 investigation. In December, 1969, 
the Division of Sanitary Engineering, OVRC, investigated 
a complaint by Mrs. E. Bolton of taste and odour problems 
in her well water supply. Laboratory analyses of waters 
from Mrs, Bolton's and Ifr. Taylor's wells did not detect 
any gasoline. Further complaints by residents, in the 
area have resulted in this investigation which was ini- 
tiated in Novenfcer, 1971, 

GEOLOGY 

The soils of the study area have been classified 
as Farmlngton loam, a medium textured, fairly well-drained 
loam soil formed on glacial till with bedrock at a depth 
of one foot or less. Well records for the area, which are 
presented in Table 1, indicate that, locally, the loam can 
vary from a predominantly clay loam to a sandy loam with 
occasional deposits of blue clay. Topographically the 
area is flat. The overburden varies in thickness from 
to 8 feet with variations due mainly to depressions in 
the bedrock. 

The bedrock in the area includes grey limestone 
of the Oxford formation and interbedded grey calcareous 
sandstone and blue -grey dolomite of the March formation. 
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Locally, the bedrock surface slopes in a westwardly 
direction. The regional structural dip is about 5 feet 
per mile in a north-east direction. The rock is fractured 
and water bearing. 

HYDROGEOLOGY 

Surface drainage in the area is limited and 
poorly developed because the land surface is virtually 
flat. Infiltration of surface r\moff through the shallow 
soil to the underlying fractured bedrock should occur 
fairly rapidly, except in areas which contain deposits 
of clay. 

The direction of ground-water flow is 
difficult to determine precisely as static water level 
measurements could not be obtained at the time of the 
field investigation because all of the wells in the area 
are permanently sealed. Regionally, it is expected that 
ground water would flow by gravity in a north-easterly 
direction toward discharge in the Rideau River. This 
assumption is strengthened by the reports of local re- 
sidents that wells to the north-east of a former sand-salt 
pile located west of Falls Lumber Company became conta- 
minated with salt. Locally, the direction of ground-water 
flow in the bedrock is controlled by the orientation of 
fracture systems in the rock and the pumping of local 
wells. The cone of influence of a pumped well can draw 
a contaminant toward the well against the prevailing 
direction of ground-water flow, 
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WATER QUALITY 

Samples of well waters in the area were collected 
on November 10, 1971 and analyzed for gasoljjie and other 
chemical components. The locations of the sampled wells 
are shown in Figure 1 and the analyses results are presented 
in Table 2. 

One well adjacent to McCracken Motors, contained 
water with 25 ppm of gasoline. Another nearby well, at 
Reynolds Spur Station, contained possible gasoline residues. 
The Falls Ltmiber Company well located between these two 
service stations yields water with gasoline tastes and 
odours that were quite apparent in the field, however, no 
gasoline was detected at the laboratory in the water from 
this well. No other well waters in the area appeared to 
contain gasoline at the time of the study. This may in 
part be due to the deepening of many of the wells in the 
area which were at one time contaminated with a petroletim 
product. Deepened wells, in which the upper gasoline 
contaminated zones were cased off, now yield gasoline 
free waters but taste and odour producing hydrogen sulphide 
gas, H2S, is present in the supplies. 

In general, the ground water in the area contains 
high concentrations of H2S, iron and dissolved solids. 
These conponents can produce objectionable tastes and 
odotirs in the well water. 
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PRESSURE TESTING OF GASOLINE STORAGE FACILITIES 

Upon completion of this branch's field 
investigation, Mr. A. I. Maclver, Ministry of Consumer 
and Conmercial Affairs, was requested to initiate 
appropriate tests of gasoline storage systems in the 
study area. The following results were reported by 
R, S, McLaren, Ministry of Constraier and Coinmercial Affairs. 

Murrays Marine ; 

This outlet was pressure tested last sunsner 
because of a suspected source of contamination of the 
Cresent Cotirt Motel water supply. The pressure test at 
that time indicated no leaks and dip records up to this 
date confirm no leaks at this outlet, 
Fina Bulk Plant : 

Pressure test conducted February 14 and 15. 
No leaks were indicated by pressure test on the tanks. 
One defective valve was repaired on the line, a leak at 
the spout on the loading rack was repaired. Dip records 
were not kept. 
Fina Service Station! 

Dip records accurately kept, indicating no 
leaks. 
Reynolds Spxxc Station ; 

Pump union on the suction line was leaking 
last summer and repaired. Subsequent dip records indicate 
no leaks. 
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Will 8 Transfer ; 

This Gulf Oil Company constamer outlet was not 
keeping proper records. A pressure test was ordered and 
performed on January 17 and 18, Tank test was O.K. but 
the suction line had a sioall leak at the tmion. 
Sunoco Service Station : 

Dip records accxirately kept which indicated 
no leaks. 
McCracken Shell : 

Pressure test conducted on January 4 and 5 
as ordered in a letter to Mr. G. Libby, Shell Oil, 
December 29, 1971, by A. Maclver, Tank test was O.K. 
but there were two stnall leaks on the suction line. 
Lanaour Esso : 

Dip records accurately kept which indicated no 
leaks at this location. 
Johnston Shell : 

Pressure test ordered because of no dip records. 
Test indicated no leaks and was performed on Jantiary 11 
and 12. 
Ustel B.P. Station : 

Dip records acctirately kept and indicate no 
leaks. 

DISCUSSION AND CONCLUSIONS 

Petroleum product tastes and odours have caused 
water quality problems in a south-west section of Smiths 
Falls for a number of years. The thin overburden ixi the 
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area provides little protection to the underlying fractiired 
bedrock aquifer. Gasoline spilt on the grovtnd or leaking 
from a storage tank will easily percolate through the well 
drained, thin soils and enter the aquifer. The contaminant 
once in the aquifer will move in a downgradient direction 
away from the source or could be drawn toward pumping wells 
against the prevailing direction of ground-water movement. 

As a result of the investigation by representa- 
tives of the Ministry of Constaner and Commercial Affairs 
a niimber of small leaks of gasoline were found. 
Mr, McLaren also reported an unconfirmed serious leak at 
Johnston Shell a number of years ago, where as much as 
1000 gallons of gasoline were lost. Also, Wills Transfer 
had only recently installed a new tank and reports indi- 
cate that the old tank was full of holes. 

It may be concluded therefore, that the long 
standing water quality problem in the study area is a 
result of a host of old and recent petroleum losses from 
either spills or small leaks. These losses have resulted 
in the contamination of the private well water supplies. 
Many or all of these sources have likely contributed to 
ground-water pollution in the area. 

ALTERNATE WATER SUPPLIES 

There are several methods which could be 
attempted to restore water to those affected by the 
presence of gasoline in their water supply. These 
alternatives include: 
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(1) Water could be hauled to the affected residences, 
This would necessitate the provision of storage 
facilities at each site. The existing xrells are not 
suitable for this purpose. 

(2) Treatment of the gasoline contaminated waters 
could be attempted by the affected parties through 
the use of an activated carbon-diatomaceous earth 
filter to remove gasoline tastes and odours from 
the water. 

(3) The affected residents could attempt to drill 
to a deeper uncontaminated aquifer to locate a new 
source of water supply. This could be done on a 
communal or individual basis. Care should be taken 
to seal off any gasoline contaminated zones while 
drilling so that the contaminant cannot enter the 
lower aquifer through the well bore. There is no 
guarantee that such a supply will not become con- 
taminated in the future. The H2S water found at 
depth could be treated to remove this objectionable 
taste and odour causing gas. 

(4) The affected residents could consider applying 
to the appropriate authorities for a connection to 
the Smiths Falls distribution system, 

RECOMMENDATIONS 

It is recoumended that representatives of the 
Ministry of Consumer and Commercial Affairs insxire that 
the necessary steps are taken in the area to improve 
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handling tcchniqiies and facilities to prevent further 
aquifer contamination by gasoline. 



Prepared by: F. R. Campbell, Hydrogeologtst , I 

Surveys and Projects Section, 
Water Quantity Branch, 
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IZ/dbfll, T. J,/Ya»«tchlk, Supervisor, 

Surveys and Projects Section, , 

Water Quantity Branch, 





RIDEAU RIVER 




2202 

v/ / ^ 

I (SpuOJS658f » // »T 365^ ASunoco) 

^ 3649^?! no > 

•-(Rno Bufc Hart) 
T 




LEGEND 

D Dip records 

T Pressure test 

^ Drilled well in bedrock 

S Sampled well 



ONTARIO WATER RESOURCES COMMISSION 



TOWN OF SMITHS FALLS 
Gasoline Contonunation 

of 
Private Well Supplies 



DATE: FEB 72 



BV: SFS FRC 



SCALE: 



I in ■ 685 ft FIGURE I 



ORAWINa NO. 



AREA OF SURVEY -^r-UT^/S F/f/^Ai 
COUNTY /^AV?^-^ i,^^l2^ Q£^Al^IJ-(.£^ 



ONTARIO WATER RESOURCES COMMISSION 

TABLE OF WATER WELL RECORDS 

TABLE I 



DATE f l'S- 7Z 



RECORDER. 



Well 
No 


Location 


Owner 


Driller 


1 


0} 

1 

nj 
Q 

S 


S 


01 

i 

_/ 
(J 

Co 


(Tl 

G« 

C 

a 

E 

3 
CL 


DO 

a 

E 

0. 




m 

3 


Remarks. Log. etc 


3{.^^ 


5" £irfH£:<^ ^a/' 


/(/ 


3 


^ f-{S^i~Tt^ 


<= <J. M<:ie£^^^^ 




^ 


-^B 


^ 


/o 


^ 


/^^ 


P 


o cJLZ 6*-4S 


W7 


/^ 




\\l 


-i 








6 


^Z 


^; 






r^^' 


c 


C"^A 5^5 


S^6Z- 




\i 


3 


f^U<, LtiMS^^ CO 


<^0'- Jle^^/S^^'Ci 




6: 


Co 


s 


/o 


8 


r<e. 




c 


O ftt,M /^'('2 a^Wj^ /o 


60 


3GfB 




\)i 


3 




^i/ t^(i(j^t^T^^ 




4 


TO 


/$- 


3^ 


Z'S 


ff^ 


p 


C'xii Qt<L^ g ^dM- /i^ 


^^/ 


?C^^ 




1^ 


3 




CO- MC^5£^tO ^ 




4 


SO 


3 


^ 


4 


f^ 


Q 

c 


t^ Toi^i So 5c 




^i^'^S 




11/ 


3 


/? £i>u.¥}fZo 5 


Co' Hmis^,^- ^ 




4 


^b' 


4- 


/^ 


4 


fy^ 


p 

c 




c^U^ 4- -&^fs 


J^^ 


J'^v^ 




\4 


3 


r/A-'/t fi'A'} 


Uf O^OH 5t 




^V 


7o 


a^ 


5 


^"c 


F^ 


p 

c 


ocli h7c> ^ 


^r 


?CiS 




fc/ 


3 




a n'c'Mr^'^ ^^ 




CV 


M 


6 


s 


4Z 


f^ 


p 

c 


C- U^i^*^ 24. 4"/^C 


■♦^<g 


?i^4^ 




{0 


^ 


■ n 

/-p}^(. a^P Mcru. 


J tiuefrf/ 




4- 


67 


/z 


z 


SO 


P^ 


F 




J4'rf-<iiUle/c>£,^7 


^ V<5. 


■iUt 




i 


J. 


C Ou/UCfi/O 


J hQ^^/ff 




4, 


4B 


IP- 


st> 


^o 


f£ 


c 


■(<=,) ^<t;6LJ>./ £j 4S 


♦i'j' 


26 7/ 




i\ 


1 


Hcm^j? cayej( 


T^'SV/Sr^ ^i-5 




.-9 


^< 


IC^ 


s 


^^ 


u 


P 


£7 cfi>*», / <J(J^ -<?mS''6'/ 


se 


■j-zcz 




it/ 


s 




IVi/ h)ij(i£f>r 




^ 


f'7 


JZ 


3 


7^ 


f'^ 



P 
c 


/»*v«.i-^ I-^Wk^L,"^ 7d' *S7 



































*REA OF SURVEY. 



^/7/r^-5 F/^US 



ONTARIO WATER RESOURCES COMMISSION 



DATI_/^^.3i^ 



^ ' 


:ouNTY_^£±^kk_^^^^^ ^l^f^VfU^ 


TAB Lb. 


ur- VI 


TABLE 1 


L. rctk^ 


urtua 




RECORDER 


5'. ^^ 5?--) 


Wen 
No 


Location 


Owner 


Driller 


J— 

5 


£ 

Q 




"q; 

-I 

t?5 


so 

c 
a. 

E 

Q- 


> 

_J 

OS 

c 
d 

e 

a. 


>• 

3 

Of 


3 


Remarks, Log. etc 


^C57 


6 £.LM^B'{ fu/ 


1^ 


^ 




y ///u^X 


1 


a 


v^ 


//' 


/^ 


?c 


f^^ 


D 

P 






































































































































































J ' 


















































■1 





















































































































































AREA OF SURVEY 5^/7"/^^ f^/?i^S 



ONTARIO WATER RESOURCES COMMISSION 

TABLE OF WATER ANALYSES 

TABLE 2 



DATE Ji^JL. 



5. > ^c-^ 





Location 

and 

Owner 


Dale 
SompJed 


ature 
in°f 


pH 




kA\^^,„\ 


^A.«»*:«..An*c 


port* per million Ippfnl 






Alkal- 
inity 
OS ppoi 
CaC03 


Hofdness 


Totol 






Source 




equivalent) per million (epm' 




C0CO3 


Diuolved { 




Number 


Cokium 
(Co) 


Mogne- 
sium 


Tec 




Carbon- 
ote 

(CO3) 


Bicar- 
bonate 

(HCO3) 


Sul- 
phate 

(SO4I 


Chlo- 
ride 

(CI) 


Iron 
(Fel 


rute 


Nitrate 
(NO3) 


Totol 


ColciuTn 


Solidt 
in ppm 






56^ 


/ffi4£ i^t'H^. 






7. >'' 






5-5 


/"' 




333 


?4- 


*■; 


C-<or' 


'03 


^.Ot 


Z?3 


262^ 




3^0 


» 




^C£:^ 




VlCl',^ 




7¥ 






J.f 


r~ 




Tin 


Jy 


4 


l-S 


,05 


/^Cl 


2z'> 


2wz 




>€o 


•* 




'^'^/f 


t it^tf 6r^^ 


kcv ic 




7 5 






yC 


n 




7n 


L'i 


P7 


-'.') 


.iP> 


^■Cf 


7') 3 


3a- 




^7C 


+ 




SLL?^ 


LltSC£tir<'1cr£L 


t-iCv/c 




7.Z 






2$ 


r; 




^^t^ 


43 


'■^ 


1 \ ' C' 


<i4 


10 


i?V^ 


4^- 




63c 


*. 




B 


j^(y^</^'-AAi'^ 


HO via 




^l 






4 


r 




■^fU 


?4 


.r-^v 


''■o-S 


,r? 


'■S 


3'4^ 


^B 




/COO 


f 




3S7i 


// 6ifi€t^ 


iJiCUfC: 




C^ 






:? 


r 




m 


5 7 


-'/ 


C.c^S 


^■c/ 


/$' 


4"!^ 


^<l 




7S0 


* 




SCij 


^ fjiT'^Trf^ 


WCVT 




■/,:■■ 






'Z 






-S"i 


3? 


,w- 


Cc-<, 


.CI 


?.v 


-If- ■; 


^0 




(:/0 


* 




^.{-s: 


t(^CL<; l(yf^/^JtZ 


KlCi, 'l 




7. V 






11 


r 




^'\^ 


'Jc- 


■ ' ■' 'r 


C 'h 


■ Cf 


, <;■ 


ye 


4a 




Bl'^ 


Tt 




4 




Nod 10 










'1 , 


r 




■d Jv: 


^5- 


7<f 


'- i-i 


.oz 


. r^ 


'i2ij 


U^:^ 




7'^)C? 


y< 




s-^.^f 


^f'c/^ ^7 A, 


No V /c 




7,/ 






. r' 


' 




4U 


^' 


' ,*■ / 


'-;>' 


.V 


'7i 


%C 


42^ 




Sfc 


n i 




2:2c -6 


Cuei^t.^ /^ift^j. 


t^C/ fC 




-7/ 






\ < 


r 




'^'',C 


■^,: 


,. 


r^^ 


.;? 


<.Ci 


2Vo 


Zv 




t^o 


♦^ 




3('5y 


i c i%,£«:^ f-fpfi 


. fiCc'fC 




/? 






/(^-: 


(-■ 




^PJ 


-^fc 


'■^—7 


ic oi 


<.ti 


'2 


^^3 


^n 




710 


li 














































CCZpi^ 



,,,,1111 



(15974, 
MOE/SMI/GAS/APJF 






4 A'9 



